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DETAILED ACTION 



Claim Rejections - 35 USC §103 
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 45-53 and 55-66 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yang 
et al. (U.S. Patent No. 6,040,238) in view of Ilg et al. (U.S. Patent No. 6,130,145). With 
regard to Claim 45, Yang teaches a semi-conductive material substrate (10), the substrate 
having an upper surface (figure 5), a first layer (16) over the upper surface of the substrate, 
the first layer comprising polysilicon (column 2, line 65), the first layer being patterned as a 
portion of a conductive line, a second layer (18) over and physically against the first layer 
(figure 5), the second layer comprising silicide (column 3, line 1), the second layer being 
patterned as a portion of the conductive line, the conductive line comprising the first and 
second layers having a pair of opposing lateral edges (figure 5), a pair of conductively-doped 
diffusion regions (40) extending into the substrate beside the lateral edges of the conductive 
line, the conductively doped diffusion regions having upper surfaces corresponding to the 
upper surface of the substrate and a silicon dioxide layer (32) over and physically against the 
second layer and no silicon dioxide layer (32) being over and physically against the upper 
surfaces of the conductively-doped diffusion regions (figure 5). 
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Regarding the limitation "the silicon dioxide layer being formed by oxidizing an upper 
surface of the second layer during rapid thermal processing of the second layer", it is noted 
that this is a product-by-process limitation. A "product by process" claim is directed to the 
product per se, no matter how actually made, In re Brown, 173 USPQ 685; In re Luck, 177 
USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 186 USPQ 161; In re Wertheim, 
191 USPQ 90 (209 USPQ 554 does not deal with this issue); In re Marosi et al, 218 USPQ 
289; and particularly In re Thorpe, 227 USPQ 964, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by process" 
claim, and not the patentability of the process, and that an old or obvious product produced by 
a new method is not patentable as a product, whether claimed in "product by process" claims 
or not. Note that applicant has the burden of proof in such cases, as the above case law makes 
clear. 

However, Yang fails to teach the claimed dopant concentration on the polysilicon and silicide 
layers, llg discloses a doped metal polycide which includes a polysilicon layer (230) and a 
metal-silicide layer (240) against the layer of polysilicon, wherein the polysilicon layer is 
doped to a concentration of about 10xE19to5xE21 atoms/cubic cm (column 4, lines 7-17) 
and wherein the metal-silicide layer is doped to a concentration of about 10xE19to5xE21 
(column 4, lines 30-42). Therefore, it would have been an obvious modification to someone 
with ordinary skill in the art, at the time of the invention, to modify the structure as taught by 
Yang to include the claimed dopant concentration on the polysilicon and silicide layers as 
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clearly suggested by Ilg, in order to lower the resistance of the metal-silicide layer and 
increase device performance (column 4, lines 44-46). 

With regard to Claims 46-49, the claims contain product-by-process limitations, which do not 
structurally or patentably distinguish the claimed invention from that taught by the cited prior 
art. A "product by process 1 ' claim is directed to the product per se, no matter how actually 
made, In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 
324; In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not 
deal with this issue); In re Marosi et al, 218 USPQ 289; and particularly In re Thorpe, 227 
USPQ 964, all of which make it clear that it is the patentability of the final product per se 
which must be determined in a "product by process" claim, and not the patentability of the 
process, and that an old or obvious product produced by a new method is not patentable as a 
product, whether claimed in "product by process" claims or not. Note that applicant has the 
burden of proof in such cases, as the above case law makes clear. 

With regard to Claim 50, a further difference between the claimed invention and Yang is, a 
metal-silicide layer comprising tantalum. Ilg discloses a doped metal polycide which 
includes a polysilicon layer (230) and a metal-silicide layer (240) against the layer of 
polysilicon, wherein the metal-silicide layer comprises tantalum (column 4, lines 32-35). 
Therefore, it would have been an obvious modification to someone with ordinary skill in the 
art, at the time of the invention, to modify the structure as taught by Yang to include a metal- 
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silicide layer comprising tantalum, as clearly suggested by Ilg, in order to improve the 
conductivity of the gate electrode stack of the semiconductor transistor. 

With regard to Claim 51, a further difference between the claimed invention and Yang is a 
conductive-enhancing dopant for the second layer that comprises a group III or a group V 
element other than boron, phosphorous and arsenic. Ilg teaches a silicide layer (240) which is 
doped using dopants which are p or n type (column 4, lines 35-37). Therefore, it would have 
been an obvious modification to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as taught by Yang to include a conductive-enhancing 
dopant for the second layer that comprises a group III or a group V element other than boron, 
phosphorous and arsenic, as clearly suggested by Ilg, since group III and group V elements 
are commonly known in the semiconductor art. 

With regard to Claim 52, a further difference between the claimed invention and Yang is a 
silicide of the second layer comprising cobalt. Ilg teaches a silicide layer (240) which 
comprises cobalt (column 4, lines 30-35). Therefore, it would have been an obvious 
modification to someone with ordinary skill in the art, at the time of the invention, to modify 
the structure as taught by Yang to include a silicide of the second layer comprising cobalt, as 
clearly suggested by Ilg, in order to provide a silicide layer comprising a material known in 
the semiconductor art for its conduction-enhancing properties. 
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With regard to Claim 53, Yang teaches a silicon dioxide layer (32) that comprises a dopant 
barrier layer. 

With regard to Claim 55, Yang teaches a semi-conductive material substrate (10), the 
substrate having an upper surface (figure 5), a first layer (16) over the upper surface of the 
substrate, the first layer comprising polysilicon (column 2, line 65), the first layer being 
patterned as a portion of a conductive line, a second layer (18) over and physically against the 
first layer (figure 5), the second layer comprising silicide (column 3, line 1), the second layer 
being patterned as a portion of the conductive line, the conductive line comprising the first 
and second layers having a pair of opposing lateral edges (figure 5), a pair of conductively- 
doped diffusion regions (40) extending into the substrate beside the lateral edges of the 
conductive line, the conductively doped diffusion regions having upper surfaces 
corresponding to the upper surface of the substrate and a silicon dioxide layer (32) over and 
physically against the second layer and wherein the silicon dioxide layer, second layer and the 
first layer together are an expanse extending over the substrate and over the oxide isolation 
regions (figure 5). 

However, Yang fails to teach the claimed dopant concentration on the polysilicon and silicide 
layers and a conductive-enhancing dopant for the second layer that comprises a group III or a 
group V element other than boron, phosphorous and arsenic, llg discloses a doped metal 
polycide which includes a polysilicon layer (230) and a metal-silicide layer (240) against the 
layer of polysilicon, the metal-silicide layer doped using dopants which are p or n type 
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(column 4, lines 35-37), wherein the polysilicon layer is doped to a concentration of about 10 
x E19 to 5 x E21 atoms/cubic cm (column 4, lines 7-17) and wherein the metal-silicide layer 
is doped to a concentration of about 10 x E19 to 5 x E21 (column 4, lines 30-42). Therefore, it 
would have been an obvious modification to someone with ordinary skill in the art, at the time 
of the invention, to modify the structure as taught by Yang to include the claimed dopant 
concentration on the polysilicon and silicide layers as clearly suggested by Ilg, in order to 
lower the resistance of the metal-silicide layer and increase device performance (column 4, 
lines 44-46). 

With regard to Claims 56-59, the claims contain product-by-process limitations, which do not 
structurally or patentably distinguish the claimed invention from that taught by the cited prior 
art. A "product by process" claim is directed to the product per se, no matter how actually 
made, In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 
324; In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not 
deal with this issue); In re Marosi et al, 218 USPQ 289; and particularly In re Thorpe, 227 
USPQ 964, all of which make it clear that it is the patentability of the final product per se 
which must be determined in a "product by process" claim, and not the patentability of the 
process, and that an old or obvious product produced by a new method is not patentable as a 
product, whether claimed in "product by process" claims or not. Note that applicant has the 
burden of proof in such cases, as the above case law makes clear. 
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With regard to Claim 60, Yang teaches a silicon dioxide layer (32) that comprises a dopant 
barrier layer. 

With regard to Claim 61, Yang teaches a semi-conductive material substrate (10), the 
substrate having an upper surface (figure 5), a first layer (16) over the upper surface of the 
substrate, the first layer comprising polysilicon (column 2, line 65), the first layer being 
patterned as a portion of a conductive line, a second layer (18) over and physically against the 
first layer (figure 5), the second layer comprising silicide (column 3, line 1), the second layer 
being patterned as a portion of the conductive line, the conductive line comprising the first 
and second layers having a pair of opposing lateral edges (figure 5), a pair of conductively- 
doped diffusion regions (40) extending into the substrate beside the lateral edges of the 
conductive line, the conductively doped diffusion regions having upper surfaces 
corresponding to the upper surface of the substrate and an oxide layer (32) over and 
physically against the second layer. 

However, Yang fails to teach the claimed dopant concentration on the polysilicon and silicide 
layers, llg discloses a doped metal polycide which includes a polysilicon layer (230) and a 
metal-silicide layer (240) against the layer of polysilicon, wherein the polysilicon layer is 
doped to a concentration of about 10 x El 9 to 5 x E21 atoms/cubic cm (column 4, lines 7-17) 
and wherein the metal-silicide layer is doped to a concentration of about 10 x El 9 to 5 x E21 
(column 4, lines 30-42). Therefore, it would have been an obvious modification to someone 
with ordinary skill in the art, at the time of the invention, to modify the structure as taught by 
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Yang to include the claimed dopant concentration on the polysilicon and silicide layers as 
clearly suggested by Ilg, in order to lower the resistance of the metal-silicide layer and 
increase device performance (column 4, lines 44-46). 

With regard to Claim 62, Yang teaches an oxide layer comprising a silicon dioxide layer 
(column 3, line 42). 

With regard to Claims 63-65, the claims contain product-by-process limitations, which do not 
structurally or patentably distinguish the claimed invention from that taught by the cited prior 
art. A "product by process" claim is directed to the product per se, no matter how actually 
made, In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 
324; In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not 
deal with this issue); In re Marosi et al, 218 USPQ 289; and particularly In re Thorpe, 227 
USPQ 964, all of which make it clear that it is the patentability of the final product per se 
which must be determined in a "product by process" claim, and not the patentability of the 
process, and that an old or obvious product produced by a new method is not patentable as a 
product, whether claimed in "product by process" claims or not. Note that applicant has the 
burden of proof in such cases, as the above case law makes clear. 

With regard to Claim 66, a further difference between the claimed invention and Yang is a 
conductive-enhancing dopant for the second layer that comprises a group III or a group V 
element other than boron, phosphorous and arsenic. Ilg teaches a silicide layer (240) which is 
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doped using dopants which are p or n type (column 4, lines 35-37). Therefore, it would have 
been an obvious modification to someone with ordinary skill in the art, at the time of the 
invention, to modify the structure as taught by Yang to include a conductive-enhancing 
dopant for the second layer that comprises a group III or a group V element other than boron, 
phosphorous and arsenic, as clearly suggested by Ilg, since group III and group V elements 
are commonly known in the semiconductor art. 

Response to Amendment 

2. The amendment filed December 12, 2003 is objected to under 35 U.S.C. 132 because it 
introduces new matter into the disclosure. 35 U.S.C. 132 states, that no amendment shall 
introduce new matter into the disclosure of the invention. The added material, which is not 
supported by the original disclosure is as follows: Claims 54 and 58 include the new limitation 
"the silicon dioxide layer comprises a thickness less than half a thickness of the second layer". 
And claim 61 includes the new limitation " an oxide layer comprises a thickness less than half a 
thickness of the second layer 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Response to Arguments 

3. Applicant's arguments have been fully considered but are not deemed persuasive for the 
reasons stated in the body of the office action. Applicant first argues that "Ilg fails to teach rapid 
thermal annealing, and an electronic search verifies this assertion", however the examiner notes 
that, as stated in the rejection, the limitation (i the silicon dioxide layer being formed by oxidizing 
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an upper surface of the second layer during rapid thermal processing of the second layer", is a 
product-by-process limitation which does not structurally or patentably distinguish the claimed 
invention from that taught by the prior art. 

Applicant further argues that "the art of record, singularly or in any combination, fails to teach 
or suggest a silicon dioxide layer comprises a thickness less than half a thickness of a second 
layer as positively recited in claim 54". As noted above this limitation, which is also included in 
claims 58 and 61, is not supported by the specification and thus this argument is moot. 

Lastly, Applicant argues that Ilg 'fails to teach the conductive-enhancing dopant for the 
second layer comprises a group III or a group V element other than boron, phosphorous and 
arsenic as positively recited in claim 55". The examiner notes that, as stated in the rejection, 
Ilg teaches a silicide layer (240) which is doped using dopants which are p or n type (column 
4, lines 35-37), and thus the teaching of the dopants as claimed is clearly suggested by Ilg. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 



Application/Control Number: 09/875,501 



Page 12 



Art Unit: 2815 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edgardo Ortiz whose telephone number is 571-272-1735. The 
examiner can normally be reached on Monday- Friday (1st Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 571-272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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